Negative superhelicity promotes ATP-dependent binding of yeast RAD3 protein to ultraviolet-damaged DNA.
The RAD3 gene of Saccharomyces cerevisiae is required for excision repair of UV-damaged DNA and is essential for cell viability. Remarkable homology exists between RAD3 and the human excision repair gene XPD, whose mutational inactivation underlies the cancer-prone disorder in xeroderma pigmentosum group D patients. Our previous work demonstrated that RAD3-encoded protein contains a DNA helicase activity. Here, we show that RAD3 binds preferentially to UV-damaged DNA over nondamaged DNA. Removal of pyrimidine dimers from damaged DNA by enzymatic photoreactivation does not affect binding, suggesting an affinity of RAD3 for pyrimidine (6-4) pyrimidone photoproducts. Damage-specific binding by RAD3 is strongly dependent on ATP and on the degree of negative superhelicity in DNA. The requirement of superhelicity in damage binding may target RAD3 to regions of DNA undergoing transcription, resulting in the preferential repair of these regions. The rad3 Arg-48 mutant protein, which lacks the DNA helicase activity, also binds UV-damaged DNA preferentially, indicating that DNA helicase and damage binding are two distinct and separable functional entities in RAD3.